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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an active-energy-ray-curable coating compsn. which 
forms a coating film excellent in antistatic properties by incorporating a polymer having 
organopolysiloxane units and quaternary ammonium salt units and a polyfunctional acrylate 
having at least three acryloyl groups into the same. 

SOLUTION: This compsn. contains 1-40 wt.% polymer having organopolysiloxane units and 
quaternary ammonium salt units, 60-99 wt.% polyfunctional acrylate having at least three 
acryloyl groups in the molecule. 0-20 wt.% other polymerizable monomer, and 1-5 wt.% 
photopolymn. initiator. The polymer is obtd. by copolymerizing an organopolysiloxane compd. 
having a free-radical-polymerizable group or two mercapto groups in the molecule and a tert. 
amine compd. [e.g. N,N-dimethylaminoethyl (meth)acrylate] having a free-radical-polymerizable 
group in the molecule and quaternizing the resultant tert. amine polymer with a quaternizing 
agent to convert it into a quaternary ammonium salt. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The polymer (A) which has an organopolysiloxane unit and a quarternary-ammonium-salt unit, and the 
activity energy-line hardenability coat constituent containing the polyfunctional acrylate (B) which has three or more 
acryloyl radicals in intramolecular. 

[Claim 2] (A) The organopolysiloxane compound with which the polymer which has the organopolysiloxane unit and 
quarternary-ammonium-salt unit of a component has two sulfhydryl groups in one a radical polymerization nature 
machine or 1 molecule in 1 molecule, They are the tertiary amine compound which has one radical polymerization 
nature machine in 1 molecule, and the thing obtained by making into quarternary ammonium salt the tertiary amine 
polymer compound which copolymerized and obtained acrylic ester if needed (meta) by alkyl chloride. An activity 
energy-line hardenability coat constituent according to claim 1 . 

[Claim 3] (A) The activity energy-line hardenability coat constituent according to claim 1 whose polymer of a 
component is a polymer which has an acryloyl (meta) radical in the side chain which has an organopolysiloxane unit 
and a quarternary-ammonium-salt unit. 

[Claim 4] (A) The polymer which has an acryloyl (meta) radical in the side chain which has the organopolysiloxane 
unit and quarternary-ammonium-salt unit of a component The organopolysiloxane compound which has two sulfhydryl 
groups in one a radical polymerization nature machine or 1 molecule in 1 molecule, The tertiary amine compound 
which has one radical polymerization nature machine in 1 molecule, And the acrylic ester which has a functional group 
(meta) is copolymerized. It is the polymer which has an acryloyl (meta) radical in the side chain obtained by making 
the tertiary amine polymer compound which added and obtained the compound which has an acryloyl (meta) radical to 
the obtained copolymer into quarternary ammonium salt by alkyl chloride. An activity energy-line hardenability coat 
constituent according to claim 3. 

[Claim 5] (A) The activity energy-line hardenability coat constituent containing the polymer of 1 - 40 % of the weight 
of a component, 60 - 99 % of the weight of acrylate of three or more organic functions of the (B) component, 0 - 20 % 
of the weight of polymerization nature monomers besides (C), and (D) photopolymerization initiator according to claim 
1 or 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is hardened by irradiating an activity energy line, and relates to the activity 
energy-line hardenability coat constituent which forms the coat excellent in abrasion resistance, antistatic nature, and 
transparency. 
[0002] 

[Description of the Prior Art] Since the lightweight nature, easy-workability, shock resistance, etc. are excellent, a 
plastic, for example, a polycarbonate, polymethylmethacrylate, polyethylene terephthalate, polybutylene terephthalate, 
vinyl chloride resin, ABS plastics, cellulose acetate, etc. are used for various applications, such as a container, an 
instrument panel, a packing material, and housing. 

[0003] However, since these plastics have low surface hardness, a blemish tends to attach them, and they have the fault 
that the original transparency or the original appearance which the resin has is remarkably spoiled in transparent resin 
like a polycarbonate, and make difficult the activity of the plastic in the field which needs abrasion resistance. For this 
reason, the activity energy- line hardenability rebound ace court ingredient (covering material) which gives abrasion 
r esistance to the front face of these plastics is called for. However, static electricity has the big fault of a surface 
specific resistance value being high and being easy to generate the hardening layer of a commercial activity energy-line 
hardenability rebound ace court ingredient, and generating of this static electricity promotes adhesion for the product of 
dust, and has become the cause of spoiling the fine sight of a product, and transparency. In order to avoid such a fault, 
the activity energy-line hardenability covering material which gives the coat which gives abrasion resistance and 
antistatic nature on the surface of a plastic is called for. 

[0004] As activity energy-line hardenability resin covering material which gives the coat possessing abrasion 
resistance, antistatic nature, and transparency, the copolymer which has quarternary ammonium salt, and the coat 
constituent (JP,6-73305,A, JP,6-180859,A) containing polyfunctional (meta) acrylic ester are already proposed, for 
example. Although it is the level of 101 0-10 12-/omega and the instrument panel of an automobile and the application 
of a packing material ar e enough, it sets now for the application of the conveyance container of precision member s, 
such as housing of a computer or communication equipment, and IC, LED, etc., and the antistatic nature (surface 
specific resistance) of the coat obtained from the covering material indicated by these official reports is 108-109. The 
more advanced antistatic engine performance of the level of omega has been required. In covering material given 
[ above-mentioned ] in an official report, when it was going to raise the level of the antistatic nature of a coat, there was 
a problem that an increase and the abrasion resistance of a coat which needs to carry out and is obtained in that case 
fell, about an amount with the relative copolymer which has quarternary ammonium salt in a coat constituent. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention is rich in abrasion resistance, and aims at offer of the coat 

constituent which gives the coat excellent in the antistatic engine performance. 

[0006] 

[Means for Solving the Problem] This invention offers the activity energy-line hardenability coat constituent containing 
the polymer (A) which has an organopolysiloxane unit and a quartemary-ammonium-salt unit, and the polyfunctional 
acrylate (B) which has three or more acryloyl radicals in intramolecular. 
[0007] 

[Function] (A) Since the polymer which has the antistatic nature of a component can be pulled up on a coat front face 
by the organopolysiloxane frame in a molecule, even if it is the same loadings as the former, the coat which has 
sufficient antistatic nature is obtained and it does not reduce abrasion resistance. Moreover, by introducing an 
organopolysiloxane frame into this polymer, the hydrophilic property of a polymer is reduced, compatibility with the 
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polyfunctional acrylate of the (B) component improves, and the transparency of the coat obtained improves. 
[0008] 

[Embodiment of the Invention] Hereafter, this invention is further explained to a detail. 

(A) The polymer of the polymer:(A) component which has an organopolysiloxane unit and a quarternary-ammonium- 
salt unit gives the antistatic engine performance to a coat, it is the polymer which has an organopolysiloxane unit and a 
quarternary-ammonium-salt unit, and this polymer may have an acryloyl (meta) radical in a side chain as occasion 
demands. 

[0009] The polymer of this (A) component is obtained by making into quarternary ammonium salt the tertiary amine 
polymer compound which carried out the polymerization of the organopolysiloxane compound (al) which has two 
sulfhydryl groups in one a radical polymerization nature machine or 1 molecule in 1 molecule, and the tertiary amine 
compound (a2) which has one radical polymerization nature machine in 1 molecule, and obtained it by the 4th class- 
ized agent. In case an organopolysiloxane compound (al) and the tertiary amine compound (a2) which has one radical 
polymerization nature machine in 1 molecule are copolymerized, in addition to these monomers, copolymerization of 
other acrylic ester (meta) (a3) can be carried out. 

[0010] Moreover, the polymer of this (A) component is obtained by carrying out the polymerization of the 
organopolysiloxane compound (al) which has two sulfhydryl groups in one a radical polymerization nature machine or 
1 molecule in 1 molecule, and the quarternary ammonium salt (a4) which has one radical polymerization nature 
machine in 1 molecule. In case the quarternary ammonium salt (a4) which has one radical polymerization nature 
machine in an organopolysiloxane compound (al) and 1 molecule is copolymerized, in addition to these monomers, 
other acrylic ester (meta) (a3) can also be copolymerized. 

[001 1] The organopolysiloxane compound (al) which has one radical polymerization nature machine in 1 molecule 
Although it is not restricted especially as long as it has radical polymerization nature machines, such as an acrylic, 
methacrylic one, styryl, cinnamate, vinyl, and an allyl compound, in [ one ] 1 molecule If the ease of copolymerization 
with the quarternary ammonium salt (a4) which has the tertiary amine compound (a2) or radical polymerization nature 
machine which has this (al) and a radical polymerization nature machine is taken into consideration It is desirable that 
it is the organopolysiloxane compound which has an acrylic, methacrylic one, and the radical polymerization nature 
machine of styryl. 

[0012] Moreover , in case the quarternary ammonium salt (a4) which has the tertiary amine compound (a2) or radical 
polymerization nature machine which has a radical polymerization nature machine carries out a polymerization, the 
organopolysiloxane compound (al) which has two sulfhydryl groups can also be suitably used into 1 molecule 
introduced by chain transfer into a polymer through sulfide association. The organopolysiloxane unit included in these 
organopolysiloxane compound (al) is expressed with the following general formula (I). 
[0013] 
[Formula 1] 

R 1 
I 

(-S i -O-) n (I) 
I 

R 2 

[0014] (Among the formula, even if Rl and R2 are the same, you may differ, and it is a methyl group or a phenyl 
group, and n expresses five or more integers.) 

the number average molecular weight of the organopolysiloxane of (al) — 400-60,000 — 1,000-30,000 are preferably 
desirable. (a2) The tertiary amine compound which has one radical polymerization nature machine in 1 molecule of a 
component is expressed with a bottom type (II). 
[0015] 
[Formula 2] 

R 4 

CH 2 "C-COO (CH 2 ) k N ^ (S) 

[0016] (As for k, the carbon number in which R3 contains H or CH3 in among a formula, and R4 and R5 may contain 
H or a substituent expr esses the integer of 1-6 for the alkyl group of 1-9.) 

As this (a2) component, N and N-dimethylaminoethyl (meta) acrylate, N, and N-diethylaminoethyl (meta) acrylate, N, 
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and N-dimethylaminopropyl methacrylate, N, and N-dimethylamino butyl methacrylate, N, and N-dihydroxyethyl- 
amino-ethyl-methacrylate, N, and N-dipropylamino ethyl methacrylate, N, and N-dibutylamino ethyl methacrylate etc. 
is mentioned, for example. 

[0017] Moreover, that which formed into 4 class the tertiary amine compound expressed with the above-mentioned 
formula (II) as quarternary ammonium salt which has one radical polymerization nature machine by the 4th class-ized 
agents, such as sulfonates, such as alkyl sulfuric acid, such as halogenides, such as alkyl chloride, such as methyl 
chloride and butyl chloride, a methyl bromide, methylbenzyl chloride, and benzyl chloride, a dimethyl sulfate, a diethyl 
sulfate, and a dipropyl sulfuric acid, p-toluenesulfonic-acid methyl, and benzenesulfonic acid methyl, is mentioned into 
1 molecule of a component (a4). 

[0018] In case an organopolysiloxane compound (al), the tertiary amine compound (a2) which has one radical 
polymerization nature machine in 1 molecule, or quarternary ammonium salt (a4) is copolymerized, in addition to these 
monomers, acrylic ester (meta) (a3) can be used. As acrylic ester (meta) of this (a3) component For example, the 
methyl (meta) acrylate which has one radical polymerization nature machine in 1 molecule, Ethyl (meta) acrylate, n- 
butyl (meta) acrylate, ISO-butyl (meta) acrylate, 2-ethylhexyl (meta) acrylate, benzyl (meta) acrylate, Cyclohexyl 
(meta) acrylate, isobornyl (meta) acrylate, JISHIKURO pentenyl (meta) acrylate, JISHIKURO pentenyl oxy-ethyl 
(meta) acrylate, Ethoxyethyl (meta) acrylate, ethyl carbitol (meta) acrylate, Butoxy ethyl (meta) acrylate, cyano ethyl 
(meta) acrylate, glycidyl (meta) acrylate, 2-hydroxyethyl (meta) acrylate, 2-hydroxypropyl (meta) acrylate, etc. are 
mentioned. 

[0019] In case an organopolysiloxane compound (al), the tertiary amine compound (a2) which has one radical 
polymerization natur e machine in 1 molecule, or quarternary ammonium salt (a4) is copolymerized, the amount of the 
organopolysiloxane compound (al) used is 5 - 30 % of the weight preferably one to 40% of the weight among 100 % 
of the weight of copolymeric monomers. At less than 1 % of the weight, sufficient antistatic nature for a chip and a coat 
is not obtained by the capacity which pulls out a vinyl polymerization object on a coat front face (GURIDO out). 
Moreover, if it exceeds 40 % of the weight, the tertiary amine compound (a2) which has one radical polymerization 
nature machine, or the operating rate of quarternary ammonium salt (a4) will fall into 1 molecule, and sufficient 
antistatic nature will not be obtained. 

[0020] The amount of the tertiary amine compound (a2) which has one radical polymerization nature machine in 1 
molecule of another side, or the quarternary ammonium salt (a4) used is 60 - 95 % of the weight preferably 60 to 99% 
of the weight among 100 % of the weight of copolymeric monomers. Antistatic nature sufficient at less than 60 % of 
the weight for a coat is not obtained. Mor eover, if it exceeds 99 % of the weight, the operating rate of an 
organopolysiloxane compound (al) will fall, and sufficient antistatic nature for a coat will not be obtained. 
[0021] the above, a monomer (al), and (a2) — as for copolymerization, and (a3) (a4) is performed in a solvent using the 
usual radical polymerization initiator. As a solvent, aromatic hydrocarbon, such as toluene and a xylene, ethyl acetate, 
Ester, such as propyl acetate and butyl acetate, methyl alcohol, ethyl alcohol, Alcohols, such as n-propyl alcohol, iso- 
propyl alcohol, and n-butyl alcohol, Ketones, such as an acetone, a methyl ethyl ketone, methyl isobutyl ketone, and a 
cyclohexanone 2-methoxyethanol, 2-ethoxyethanol, 2-butoxyethanol, Ethylene glycol wood ether, ethylene glycol 
diethylether, Ether ester and water, such as ether, such as diethylene-glycol wood ether, 2-methoxy ethyl acetate, 2- 
ethoxyethyl acetate, and 2-butoxy ethyl acetate, are mentioned, and the mixed activity of these can also be carried out. 
[0022] As a radical polymerization initiator used for a polymerization reaction, azo compounds, such as organic 
peroxide [, such as benzoyl peroxide, di-t-butyl peroxide, and a cumene hydroperoxide, ], 2,2-azobis isobutyronitrile, 
2, and 2 ! -azobis - (2,4-dimethylvaleronitrile), 2, and 2 f -azobis (4-methoxy-2,4-dimethylvaleronitrile), are used suitably, 
the monomer concentration in polymer ization liquid — usually — 10 - 60 % of the weight — it is — a polymerization 
initiator — usually ~ monomer mixture — receiving — 0.1 - 10 % of the weight — desirable — 0.3 - 2 % of the weight — 
an amount activity is carried out. 

[0023] When you copolymerize acrylic ester (a3) an organopolysiloxane compound (al), the tertiary amine compound 
(a2) which has one radical polymerization nature machine in 1 molecule, and if needed (meta), let the tertiary amine 
polymer compound copolymerized and obtained be quarternary ammonium salt (A) using the 4th class-ized agent. As 
the 4th class-ized agent, sulfonates, such as alkyl sulfuric acid, such as halogenides, such as alkyl chloride, such as 
methyl chloride and butyl chloride, a methyl bromide, methylbenzyl chloride, and benzyl chloride, a dimethyl sulfate, a 
diethyl sulfate, and a dipropyl sulfuric acid, p-toluenesulfonic-acid methyl, and benzenesulfonic acid methyl, are 
mentioned, for example. 

[0024] Also in the polymer (A) which has the organopolysiloxane unit and quarternary-ammonium-salt unit which are 
acquired by these approaches The organopolysiloxane compound which has two sulfhydryl groups in one a radical 
polymerization nature machine or 1 molecule in 1 molecule (al), The tertiary amine compound which has one radical 
polymerization nature machine in 1 molecule (a2), And copolymerized and obtained acrylic ester (a3) if needed (meta). 
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The polymer obtained by making a tertiary amine polymer compound into quarternary ammonium salt by alkyl 
chloride is desirable especially from the point that excel in compatibility with the polyfunctional acrylate which has 
three or more acryloyl radicals in intramolecular, and a coat with sufficient transparency is obtained. 
[0025] If the polymer which has the organopolysiloxane unit and quarternary-ammonium-salt unit which have an 
acryloyl (meta) radical is used for a side chain as a polymer (A) which has an organopolysiloxane unit and a 
quarternary-ammonium-salt unit, association is formed between this polymer (A) and polyfunctional acrylate (B) at the 
time of an activity energy-line exposure, and improvement in the endurance of the antistatic engine performance can be 
aimed at. 

[0026] The polymer (A) which has an acryloyl (meta) radical in the side chain of the polymer which has an 
organopolysiloxane unit and a quarternaiy-ammonium-salt unit For example, when an organopolysiloxane compound 
(al), the tertiary amine compound (a2) which has one radical polymerization nature machine in 1 molecule, or 
quarternary ammonium salt (a4) is copolymerized, After copolymerizing glycidyl (meta) acrylate in addition to these 
monomers, it is obtained by adding an acrylic acid (meta) (the tertiary amine polymer compound obtained further being 
made into quarternary ammonium salt by the 4th class-ized agent, when a tertiary amine compound (a2) is used). 
[0027] Moreover, when an organopolysiloxane compound (al), the tertiary amine compound (a2) which has one 
radical polymerization nature machine in 1 molecule, or quarternary ammonium salt (a4) is copolymerized, It adds to 
these monomers. Hydroxyethyl (meta) acrylate, hydroxypropyl (meta) acrylate, After copolymerizing the acrylate 
which has hydroxyl groups, such as a pentaerythritol thoria chestnut rate and dipentaerythritol pentaacrylate, (meta), 
The acrylate which has hydroxyl groups, such as hydroxyethyl (meta) acrylate and hydroxypropyl (meta) acrylate, 
(meta), and tolylene diisocyanate, The adduct of the mole ratio 1 to 1 of isocyanate compounds, such as isophor one 
diisocyanate and hexamethylene di-isocyanate, It is obtained by adding methacryloyl isocyanate, 2-methacryloiloxy- 
ethyl isocyanate, etc. (the obtained tertiary amine polymer compound being further made into quarternary ammonium 
salt by the 4th class-ized agent, when a tertiary amine compound (a2) is used). 
[0028] Also in the polymer (A) which has an acryloyl (meta) radical in the side chain which has the 
organopolysiloxane unit and quarternary-ammonium-salt unit which are acquired by these approaches The 
organopolysiloxane compound which has two sulfhydryl groups in one a radical polymerization nature machine or 1 
molecule in 1 molecule (al), The tertiary amine compound which has one radical polymerization nature machine in 1 
molecule (a2), And after adding the compound which copolymerizes the acrylic ester which has a functional group 
(meta), and has an acryloyl (meta) radical subsequently to this polymer, The polymer (A) obtained by making a tertiary 
amine compound into quarternary ammonium salt by alkyl chloride is desirable especially from the point that excel in 
compatibility with the polyfunctional acrylate (B) which has three or more acryloyl radicals in intramolecular, and a 
paint film with sufficient transparency is obtained. 

[0029] (B) As polyfunctional acrylate which has three or more acryloyl radicals in the intramolecular of a 
polyfunctional acrylate (B) component For example, trimethylolpropane triacrylate, ethylene oxide denaturation 
trimethylolpropane triacrylate, Propylene oxide denaturation trimethylolpropane triacrylate, Tris (acryloxyethyl) 
isocyanurate, caprolactone denaturation tris (acryloxyethyl) isocyanurate, A pentaerythritol thoria chestnut rate, 
pentaerythritol tetraacrylate, Dipentaerythritol tetraacrylate, dipentaerythritol pentaacrylate, Dipentaerythritol 
hexaacrylate, alkyl denaturation dipentaerythritol triacrylate, Alkyl denaturation dipentaerythritol tetraacrylate, alkyl 
denaturation dipentaerythritol pentaacrylate, Caprolactone denaturation dipentaerythritol hexaacrylate, the carboxyl 
group content polyfunctional acrylate reacted and obtained by tetracarboxylic dianhydride and intramolecular in the 
hydroxyl-group content polyfunctional acrylate which has a hydroxyl group and three or more acryloyl radicals, And 
these two or more sorts of mixture is mentioned. 

[0030] As an example of tetracarboxylic dianhydride Pyromellitic dianhydride, 3, 3', 4, and 4'-benzophenone 
tetracarboxylic dianhydride, A 4 and 4 , -BIFUTARU acid-anhydride, 4, and 4'-oxo-JIFUTARU acid anhydride, A 4 and 
4'-(hexafluoro isopropylidene) JIFUTARU acid anhydride, 1, 2, 3, 4-cyclopentane tetracarboxylic dianhydride, the 5- 
(2, 5-dioxo tetrahydro furil)-3-methyl-3-cyclohexene -1, 2-dicarboxylic acid anhydride, 4 -(2, 5-dioxo tetrahydrofuran- 
3-IRU)- A tetralin -1, 2-dicarboxylic acid anhydride, 3, 4, 9, 10-perylene tetracarboxylic dianhydride, bicyclo [2.2.2] 
oct-7-en - 2, 3, 5, and 6-tetracarboxylic dianhydride etc. is mentioned. 

[0031] Moreover, as an example of the hydroxyl-group content polyfunctional acrylate which has a hydroxyl group and 
three or more acryloyl radicals, a pentaerythritol thoria chestnut rate, dipentaerythritol tetraacrylate, dipentaerythritol 
pentaacrylate, such mixture, etc. are mentioned to intramolecular. The carboxyl group content polyfunctional acrylate 
reacted and obtained by dipentaerythritol hexaacrylate, dipentaerythritol pentaacrylate, tetracarboxylic dianhydride, and 
intramolecular in the hydroxyl-group content polyfunctional acrylate which has a hydroxyl group and three or more 
acryloyl radicals also in the polyfunctional acrylate which has three or more acryloyl radicals in these intramoleculars, 
and such mixture are desirable especially from the point of giving the wear-resistant outstanding coat. 
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[0032] Arbitration component: Don't bar using the acrylate which has other polymerization nature monomers (C) other 
than the polyfunctional acrylate which has three or more acryloyl radicals in the intramolecular of the polymer which 
has the organopolysiloxane unit and quartemary-ammonium-salt unit of the above-mentioned (A) component, and the 
(B) component, and has one piece or two acryloyl radicals in intramolecular. Specifically, the urethane acrylate which 
has two acryloyl r adicals, and epoxy acrylate can be used in the range (20 or less % of the weight in a coat component) 
to which abrasion resistance and antistatic nature do not fall. 

[0033] Moreover, in addition to the polyfunctional acrylate which has three or more acryloyl radicals, a 
photopolymerization initiator is used for the polymer which has the above-mentioned organopolysiloxane unit and a 
quartemary-ammonium-salt unit, and intramolecular when using ultraviolet rays for hardening of a coat constituent as 
an activity energy line. As a photopolymerization initiator, benzoin methyl ether, benzoin ethyl ether, Benzoin iso- 
propyl ether, benzoin butyl ether, a diethoxy acetophenone, Benzyl dimethyl ketal, 2-hydroxy-2-methylpropiohenone, 
1 -hydroxy cyclohexyl phenyl ketone, a benzophenone, 2 and 4, 6-trimethyl benzoin diphenylphosphine oxide, 2- 
methyl-[4-(methylthio) phenyl]-2-morpholino-l-propanone, 2-benzyl-2-dimethylamino -1 -(4-morpholino phenyl)- 
Butane-l-ON, MIHIRAZU ketone, N, and N-dimethylamino isoamyl benzoate, 2-chloro thioxan ton, 2, and 4-diethyl 
thioxan ton etc. is mentioned, and these photopolymerization initiators can also use two or more sorts together suitably. 

[0034] The various additives blended with these kinds, such as an ultraviolet ray absorbent (for example, a benzotriazol 
system, a benzophenone system, a salicylic-acid system, a cyanoacrylate system ultraviolet ray absorbent), UV 
stabilizer (for example, hindered amine system UV stabilizer), an anti-oxidant (for example, a phenol system, a sulfur 
system, the Lynn system anti-oxidant), an antiblocking agent, a slipping agent, and a leveling agent, of constituent in 
order to improve coat physical properties in the activity ener gy-line hardenability coat constituent of this invention can 
be respectively blended 0.01 to 2% of the weight during the presentation which forms a coat. Furthermore, the same 
thing as the solvent used on the occasion of manufacture of the viscosity control of a coat constituent or a polymer can 
be used. 

[0035] The amount of the polymer used which has the organopolysiloxane unit and quartemary-ammonium-salt unit of 
a Coat Constituent: (A) component is 5 - 25 % of the weight preferably one to 40% of the weight among 100 % of the 
weight of formed elements of the coat formation except a solvent. The coat which has antistatic nature sufficient at less 
than 1 % of the weight is not obtained. Moreover, if it exceeds 40 % of the weight, the abrasion resistance of a coat will 
fall. Moreover, the amount of the polyfunctional acrylate used which has three or more acryloyl radicals in the 
intramolecular of the (B) component is 75 - 95 % of the weight preferably 60 to 99% of the weight among 100 % of the 
weight of formed elements of the coat formation except a solvent. The coat which has abrasion resistance sufficient at 
less than 60 % of the weight is not obtained. Mor eover, if it exceeds 99 % of the weight, the coat which has sufficient 
antistatic nature will not be obtained. 

[0036] It is preferably used in the formed element of coat formation three to 10% of the weight 20 or less % of the 
weight in order for other polymerization nature monomers other than (A) and the (B) component (C) to give flexibility 
to the viscosity contr ol of a constituent, and the coat obtained. As for a photopolymerization initiator, the sum of the 
polymerization nature component of (A), (B), and (C) is used one to 5% of the weight pr eferably 10 or less % of the 
weight. 

[0037] the coat constituent of this invention is the coating approach with coating instruments, such as a dipping 
method, the flow coat method, a spray method, the bar coat method and a gravure coat, a roll coat, a blade coat, and the 
Ayr knife coat, and 1-50 micrometers of 1 -20-micrometer thick coats obtain, obtain and carry out coating to plastics 
base materials, such as a polycarbonate, polymethylmethacrylate, polyethylene terephthalate, a polyamide, vinyl 
chloride resin, and ABS plastics, preferably on a plastics base material front face after solvent desiccation and an 
activity energy-line exposure. 

[0038] Subsequently, in order to cany out bridge formation hardening of the applied coat constituent layer , activity 
ener gy lines, such as ultr aviolet rays emitted from the light source of a xenon lamp, a low pressur e mercury lamp, a 
high-pressure mercury-vapor lamp, an ultrahigh pressure mercury lamp, a metal halide lamp, a carbon arc lamp, a 
tungsten lamp, etc. or an electron ray usually taken out from a 20-2000kV electron ray accelerator, alpha rays, beta 
rays, and a gamma ray, are irradiated, are stiffened, and a coat is made to form. The surface specific resistance value of 
this coat is 108-109. It is the level of omega and is rich in tr anspar ency and abrasion resistance. 
[0039] 

[Example] Hereafter, an example explains this invention to a detail further. In addition, the section in an example and 
% mean weight section and weight %, respectively. 

[0040] (Synthetic example of the polymer which has an organopolysiloxane unit and a quartemary-ammonium-salt 
unit) : (synthetic example 1) ~ the number average molecular weight which has a styrene radical at the piece end ~ 
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organopolysiloxane compound [of 1 1,300 — trade name [ by Shin-Etsu Chemical Co., Ltd. ]: — X-22-2440] — the 30 
sections When the mixture of the N and N-dimethylaminoethyl methacrylate 70 section and the isopropyl alcohol 150 
section is heated and temperature up is carried out to 80 degrees C, And from the time of this temper ature up, 2 hours 
after, it added the 0.3 sections of azobisisobutyronitrils at a time, respectively, it reacted at 80 degrees C for 8 hours, 
and the copolymer solution of 40% of solid content was obtained, next — obtaining — having had ~ a copolymer — a 
solution — isopropyl alcohol — 83.3 — the section — having added — after — a methyl chloride — the system of reaction - 

- introducing — 50 — degree C — six — an hour — reacting — organopolysiloxane — a unit — and — quarternary 
ammonium salt — a unit — having ~ a polymer — [-- I — ] ~ a solution (34% of solid content) — having obtained . 
[0041] (Synthetic example 2) the number average molecular weight which has a sulfhydryl group in both ends — 
organopolysiloxane compound [of 3,340 - trade name [ by Shin-Etsu Chemical Co., Ltd. ]: — X-22-167B] - the 10 
sections The N and N-dimethylaminoethyl methacrylate 80 section, the methyl methacrylate 10 section, And when the 
mixture of the isopropyl alcohol 150 section was heated and temper ature up was carried out to 80 degrees C, from the 
time of this temperatur e up, 2 hours after, it added the 0.3 sections of azobisisobutyronitrils at a time, respectively, it 
reacted at 80 degrees C for 8 hours, and the copolymer solution of 40% of solid content was obtained, next — obtaining 
~ having had — a copolymer — a solution — isopropyl alcohol — 83.3 — the section — having added — after - a methyl 
chloride — the system of reaction — introducing ~ 50 — degree C — six — an hour — reacting — or ganopolysiloxane — a 
unit — and — quarternary ammonium salt — a unit — having — a polymer — [— II — ] — a solution (35% of solid content) 

— having obtained . 

[0042] (Synthetic example 3) the number average molecular weight which has a methacryloyl radical at the piece end — 
or ganopolysiloxane compound [of about 10,000 — trade name [ by Chisso Corp. ]: — when the mixtur e of the FM0725] 
15 section, N, and N-dimethylaminoethyl methacrylate 75 section, the 2-hydroxyethyl methacrylate 10 section, and the 
methyl-ethyl-ketone 150 section was heated and temper ature up was carried out to 80 degr ees C, from the time of this 
temper ature up, 2 hours after, it added the 0.3 sections of azobisisobutyronitrils at a time, respectively, it reacted at 80 
degrees C for 8 hours, and the copolymer solution of 40% of solid content be obtained The methacryloyl isocyanate 8 
section was added to this thing, the reaction (dissipation of absorption of the isocyanate radical of 225 0cm- 1 is checked 
with an infrared absorption spectrum) was carried out to it at 80 degrees C for 6 hours, and the copolymer solution of 
42% of solid content which has a meta-acryloyl radical in a side chain was obtained, next — obtaining — having had — a 
copolymer — a solution — isopropyl alcohol — 300 — the section - having added ~ after — a methyl chloride — the 
system of reaction — introducing — 50 — degree C ~ six — an hour — r eacting — organopolysiloxane — a unit — and — 
quarternary ammonium salt -- a unit — having — a side chain — meta — acryloyl — a radical — having — a polymer — [— 
III — ] — a solution (22% of solid content) — having obtained . 

[0043] (Synthetic example 4) organopolysiloxane compound [which has a styrene radical at the piece end ~ trade name 
[ by Shin-Etsu Chemical Co., Ltd. ]: - when the mixture of the X-22-2440] 10 section, N, and N-dimethylaminoethyl 
methacrylate 80 section, the 2-hydroxyethyl methacrylate 10 section, and the methyl-ethyl-ketone 150 section was 
heated and temperature up was carried out to 80 degr ees C, from the time of this temperature up, 2 hours after, it added 
the 0.3 sections of azobisisobutyronitrils at a time, respectively, it reacted at 80 degrees C for 8 hours, and the 
copolymer solution of 40% of solid content was obtained. The compound 50 section obtained in response to this thing 
in the isophorone diisocyanate 28 section and the 2-hydroxyethyl acrylate 22 section was added, the reaction 
(dissipation of absorption of the isocyanate radical of 2250cm- 1 is checked with an infr ar ed absorption spectrum) was 
carried out at 80 degrees C for 6 hours, and the copolymer solution which has an acryloyl radical in the side chain of 
50% of solid content was obtained, next — obtaining ~ having had — a side chain — acryloyl — a radical — having — a 
copolymer — a solution — isopropyl alcohol — 300 — the section — having added — after — a methyl chloride — the 
system of r eaction — introducing - 50 ~ degr ee C — six — an hour — reacting — organopolysiloxane — a unit - and — 
quarternary ammonium salt — a unit ~ having — a side chain — acryloyl — a radical — having — a polymer — [— IV — ] — 
a solution (28% of solid content) — having obtained . 

[0044] : (synthetic example 5) (Synthetic example of the polymer which does not have an or ganopolysiloxane unit 
although it has a quarternary-ammonium-salt unit) When the mixtur e of the N and N-dimethylaminoethyl methacrylate 
80 section, the methyl methacrylate 20 section, and the isopropyl alcohol 150 section was heated and temperature up 
was carried out to 80 degrees C, from the time of this temperature up, 2 hour s after, it added the 0.3 sections of 
azobisisobutyronitrils at a time, respectively, it reacted at 80 degrees C for 8 hours, and the copolymer solution of 40% 
of solid content was obtained, next — obtaining — having had — a copolymer — a solution — isopropyl alcohol - 83.3 — 
the section — having added — after — a methyl chloride — the system of reaction — introducing ~ 50 ~ degr ee C — six - 
an hour — reacting — quarternary ammonium salt — a unit — having — a polymer — [— V — ] — a solution (34% of solid 
content) — having obtained . 

[0045] (Although it has an organopolysiloxane unit) synthetic example [ of a polymer ]: (synthetic example 6) which 
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does not have a quartemary-ammonium-salt unit — organopolysiloxane compound [which has a styrene radical at the 
piece end — trade name [ by Shin-Etsu Chemical Co., Ltd. ]: ~ X-22-2440] -- the 30 sections When the mixture of the 
methyl methacrylate 70 section and the isopropyl alcohol 150 section is heated and temperature up is carried out to 80 
degrees C, and — said — temperature up — the time — two — an hour — after — r espectively — azobisisobutyronitril — 
0.3 -- the sections - every — adding — 80 — degree C -- eight — an hour — reacting — organopolysiloxane — a unit — 
having — a polymer — [— VI — ] — a solution (40% of solid content) - having obtained . 

[0046] : (Synthetic example of carboxyl group content polyfunctional acrylate) (Synthetic example 7) dipentaerythritol 
pentaacrylate — 67-mol % — the mixture (it Kaya-Rudd-DPHA(s) the trade name by Nippon Kayaku Co., Ltd.:) of the 
dipentaerythritol hexaacrylate to contain and dipentaerythritol pentaacrylate The hydroxy 1 value 69 mgKOH/gl63 
section and the pyromellitic dianhydride 21.8 section, The methyl-ethyl-ketone 100 section, hydroquinone monomethyl 
ether 0.1 section and N, and N-dimethyl benzylamine 1 section was added, it reacted at 80 degrees C for 8 hours, and 
the carboxyl group content polyfunctional acrylate [VII] solution (65% of solid content) was obtained. 
[0047] It blended with homogeneity at a rate which showed an example 1-10 each component in a table 1, and the 
activity energy-line hardenability coat constituent was prepared, each activity energy-line hardenability coat constituent 
— transparence (3.0% of Hayes values) — it applied to the biaxial-stretching polyethylene terephthalate film (the 
product made from diamond HOIRUHEKISUTO: T100E) of 100-micrometer thickness so that a bar coating machine 
might be used and the film thickness after desiccation might be set to 6 micrometers, and stoving was carried out to it 
for 2 minutes at 80 degrees C. The high-pressure mercury- vapor lamp of output density 120 w/cm is used for this thing, 
and they are 1000 mJ/cm2 in the location of 10cm under the light source. UV irradiation was performed, the paint film 
was formed and the antistatic engine performance, transparency, and abrasion resistance were examined about that 
paint film. The assessment result of the obtained paint film was shown in a table 2. In addition, each assessment was 
depended below. 

[0048] Surface specific-resistance value: Measure with a value for applied-voltage 100 V or 1 minute using TR-8601 
mold (product made from TAKEDARIKEN) after leaving an assessment sample for 24 hours in 23 degrees C and the 
thermostatic chamber of 60% of relative humidity. Transparency: The Hayes value (H %) estimates. (JIS K-7105) 
wear-r esistant: — the product made from Calibrase — the wear ring of CS-10F — using — 500g of loads — a 100 
revolution Taber abrasion test — carrying out — differ ence deltaH% of the Hayes value after the Taber abr asion test, 
and the Hayes value before the Taber abrasion test — assessment. In addition, the surface specific resistance value of 
the biaxial-str etching polyethylene terephthalate film of a base material exceeded 1016 ohms, and abrasion resistance 
was 28.5%. 

[0049] The activity energy- line har denability coat constituent which blended the example 1 of a comparison - 2 each 
component with homogeneity, and prepared them at a rate shown in a table 1 was examined and evaluated like the 
example 1, and the assessment result was shown in a table 2. 
[0050] 
[A table 1] 
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[0051] 
[A table 2] 
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[0052] numerical upper case [ in a table ]: — the early stages of after hardening — middle: — after a resistance-to-moist- 
heat trial (80 degr ees C, 90% of relative humidity, 120 hours) 

Lower berth: After a waterproof trial (immersed in a 50-degree C stream for 30 minutes) 
[0053] 

[Effect of the Invention] It excels in antistatic nature, transparency, and abrasion resistance, and, as for the activity 
ener gy-line hardenability coat constituent of this invention, endurance, such as resistance to moist heat and a water 
resisting property, also gives a good coat. When the polymer which has an acryloyl (meta) radical is used for a side 
chain as a (A) component even especially in inside, the waterproof outstanding coat is obtained. 



[Translation done.] 



